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Abstract 
Pandemic is an outbreak that happens over a large geographic area affect- 
ing a greater portion of the population as new pathogens appear for which 
people have less immune and no vaccines are available. It can spread from 
person to person in a very short time,  and in fact,  the health workers are    
at greater risk of infection because of the patients who carry the disease. In 
the 21st century, where everyone is connected through digital technologies, 
Information and Communication Technology (ICT) plays a critical role in 
improving health care for individuals and larger communities. ICT has cur- 
rently been severed in a variety of application domains which signifies its 
importance as a major technological paradigm, and it has drawn higher at- 
tention for its potential to alleviate the burden on healthcare systems caused 
by a rise in chronic diseases, aging and increased population and pandemic 
situations. This paper surveys and offers substantial knowledge about how 
effective ICT Healthcare strategy can be used to manage global pandemics 
by presenting a four-phased framework, which can be deployed to alleviate 
the strain on healthcare during a pandemic. In addition, we discuss how ICT 
powered technologies can be used towards managing a pandemic during the 
transformation of simple disease outbreak into a global pandemic. 
Keywords: ICT, Global Pandemic, Public Health, eHealth, Information 
and Communication Technology 
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1 1. INTRODUCTION 
2 Over the years, there has been a huge doubt among scientists and medical 
3      researchers  as  to  the  exact  definition  of  a  pandemic,  but  one  thing that 
4     everyone agrees is that it describes the widespread occurrence of a disease 
5     that spawns large geographical areas, which people have less resistance and 
6     no remedies available for ailment [3].  For example, cholera, bionic plague, 
7     smallpox, and influenza are some of the most devastating disease outbreaks 
8     that has occurred in human history [19].  The impact of a global pandemic 
9     is far beyond the scope of public health and medical care due to the heavy 
10     burden it will pose on the healthcare resources. It brings mega-scale economic 
11 losses and causes social inconsistency and instability[35]. 
12 There is no question that globalization in the 21st century has changed 
13     our relationships with the biological world radically.  As a result, a novel 
14     pathogenic infection discovered in one part of the globe can be easily carried 
15      thousands of miles away  in a single day.  With the continuous  improvement 
16     of the living standards of people in the last decade, the occurrence and de- 
17      velopment of pandemic events have posed worldwide problems and attracted 
18      greater attention as a global threat, even more than terrorism.  Examples 
19     include the SARS virus outbreak in Hong Kong in 2003, the global pan- 
20     demic H1N1 flu in  2009 [18]. Advances  in  global  air  travel, agricultural 
21     technology,  urbanization,  and mega-scale emissions all make it possible for 
22     infectious diseases to emerge and spread [23].  Around the same time, ICT 
23      plays a major role in detecting, mapping, understanding, handling, treating, 
24     and perceiving global pandemics.  Digital communication technologies are 
25     playing an increasingly important role in various aspects of global pandemic 
26     surveillance, response, introducing novel opportunities to mitigate risks and 
27 enhance the efficiency of response [3][6]. 
28 Especially during the recent COVID-19 virus outbreak in 2019 and the 
29     H1N1 virus outbreak in 2009, it is no doubt that it posed a huge burden 
30    on healthcare and has overwhelmed the healthcare infrastructure at the re- 
31      gional level up to the international level.  Subsequently, a remedy is required 
32      to relieve the strain on healthcare systems whilst continuing to provide high- 
33     quality care for contagious patients.  With the aid of ICT and related tech- 
34  nology,  the  majority  of  the  issues  associated  with  aging  populations,  the 
35      rise of chronic illnesses, the lack of medical staff can be solved with a min- 
36     imum effort.  Modern measurement devices for medical treatment, such as 
37     blood pressure, blood glucose level, heart rate, body temperature, and vari- 
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38   ous  wearable  incorporate  communication  capabilities[39].  They  can  join  and 
39      communicate with the remote networks wireless so that patients can be mon- 
40     itored remotely, or medical staff is aware of the patient’s condition regardless 
41      of the patient’s location[42].  As such, ICT will play a key role in strength- 
42     ening health care for individuals and communities around the world[44].  By 
43     offering new and more effective ways  to view,  communicate,  and store  in- 
44    formation, ICT-powered technologies will help to minimize gaps between 
45      healthcare and patients, thus ensuring better quality care in less time. ICT 
46     also offers the capacity to boost the quality of the health care systems and 
47 eliminate medical errors [26]. 
48 The main  objective of  this  paper is  to  study how  effective ICT health- 
49     care strategy can be used to managing global pandemic events, by relieving 
50      the strain on healthcare.  For the time being, diverse distributed healthcare 
51     systems gather, interpret, and interact with each other in real-time, allowing 
52       vast volumes of data to be collected, processed, and analyzed effectively.  This 
53      dependency of healthcare on ICT is increasing day by day, thus it guarantees 
54     better patient care, relives the strain of healthcare resources, and provide 
55 better analytical within less time for less cost. 
56 This paper is organized into four sections.  Following this introduction,  a 
57     second section describes the literature related to the effective use of ICT in 
58     healthcare.  The third section presents our proposed ICT powered strategic 
59       framework for managing global pandemics and describes each of its compo- 
60     nents in detail including how to adopt ICT healthcare technologies during the 
61     transformation of disease outbreak into a pandemic.  In the fourth section, 
62     we present the limitations of our study and finally we conclude our study 
63 with the conclusion and key findings of the study. 
 
64     2. LITERATURE REVIEW 
65 During a pandemic, it is really hard to predict the anticipated needs of 
66     healthcare when the spawning of the disease outbreak is high and if the 
67     origin source of the disease outbreak is not properly identified nor the dis- 
68     secting the outbreak cannot do timely.  The traditional healthcare services 
69     and applications will risk healthcare workers and put more strain on health- 
70  care  facilities  and  resources  hence  novel  innovative  technologies  like  remote 
71     patient monitoring, cloud-based electronic health record systems needed to 
72     be employed[40].   Countries  with  poor sanitary  conditions  and  limited or 
73     scarce resources to encounter and defeat these diseases are particularly likely 
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74      to be severely affected by  them (e.g.  - Ebola Outbreak in West  Africa  dur- 
75     ing 2014-2016).  Besides that, due to globalization, the increasingly growing 
76     international travel and trade of goods speeds up the spread of pandemics 
77 [25]. 
78 In order to understand about a pandemic and how it can be successfully 
79     managed, firstly the occurrence of a pandemic needed to be described. Based 
80      on the sources form the World Health Organization (WHO), they have stated 
81     that the evolution of a pandemic can be dissected into three phases as pre 
82   pandemic, emergence of a pandemic and the declaration as a pandemic where 
83     it can be considered as a global threat [27].Based on these phases, different 
84     efforts need to put forward towards managing a pandemic. Over the years, 
85     ICT has evolved to integrate with various analytical tools and social me- 
86     dia platforms like Facebook for extracting information from such platforms 
87      to support  the prevention of  disease spreading using social  media analytics 
88     and it involves the use of Geographical Information Systems (GIS) to help 
89       in  epidemiology. In  [1],  author  has  presented  a  brief  discussion  about  how 
90     ICT can be used to detect, surveillance, and prevention of novel zoonotic 
91     disease outbreaks at the global and national level.  This author has further 
92     discussed how open-source and commercial technology can be used in the 
93      work of pandemic prevention and protection of human health.  It is no doubt 
94      that prevention is always better than letting some bad thing to happen.  In 
95     order to successfully prevent a disease outbreak before it becomes a global 
96     pandemic, a nation must have an effective public health surveillance system 
97      (PHS) placed.  In [14],  authors have  discussed the importance of ICT  pow- 
98     ered public health surveillance in order to face emerging infectious disease 
99     threats, evolving environmental and behavioral risks, and ever-changing epi- 
100   demiologic  trends  in  their  study.  In  [23],  authors  have  discussed  one  aspect 
101      of ICT powered eHealth that is public health in related to pandemic  control. 
102     They presented a five-layered framework to address the management issues 
103  of eHealth based on the example of a pandemic control system. An eHealth is 
104      an application of ICT that can reduce the effects of a pandemic by enhancing 
105    pandemic surveillance and monitoring and improving the efficiency of medical 
106     procedures such as efficient reporting using electronic health records systems 
107     (EHR). In [17], authors have developed a novel method for eHealth readiness 
108     evaluation of a pandemic from the perspective of healthcare organizations 
109 and providers on their study. 
110 In  [8],  authors  have  discussed  ICT-driven  solutions  for  local  and global 
111     communities aimed at facilitating rapid response to emergencies in public 
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112   health. In terms of pandemic outbreaks like HIV / AIDS, they have discussed 
113     the use of ICT to meet the training and educational needs of public and 
114      health workers.  They also discussed how mobile devices such as pagers, cell 
115     phones, personal digital assistants, tablet computers can play a key role in 
116      emergencies, which signifies the use of ICT. Using such devices in healthcare 
117      is  known as mobile  health  (mHelath).   They have  further  mentioned  that 
118    as  per  the  following  reasons,  these  mHelath  related  technologies  are  highly 
119 effective, when managing pandemics. 
 
120 1. Mobile devices are reachable anywhere and at any time. 
121 2. Mobile devices can be traceable through GPS. 
122 3. Mobile devices can quickly obtain information (photos, video footages) 
123 and communicate under any situation. 
 
124 In [22], authors have conducted a research on China’s emergency response 
125   to the SARS crisis, stating that it is necessary to protect global public health 
126      and it should be coordinated through global collaboration.  Also,  they  have 
127    noted that developing countries possess comparatively fewer resources to cope 
128      with emergencies in public health, such as fewer ICU facilities and medical 
129     staff.  In [9], authors have discussed the importance of distributed digital 
130     healthcare manufacturing technologies in their analysis to plan for the next 
131     pandemic. This study reviews the literature required in a pandemic like 
132     COVID 19 to build open hardware designs. It tests the readiness of the top 
133      twenty technologies requested by the Government of India as an example and 
134     results show that most of the actual medical devices have had some produc- 
135     tion of open source, but only 15 percent of the supporting technologies that 
136       make the  open-source technology  possible are  publicly  available.  Their find- 
137     ings indicate that substantial work is still required to provide open source 
138     pathways for the development of all appropriate medical hardware during 
139     pandemics.  In [12], authors have suggested an architecture for the imple- 
140     mentation of a cloud-based healthcare support system, as the cloud evolves 
141     as an innovative solution with the advantages of improved service quality, 
142     reduced costs,  and flexibility.   In [13],  authors have  demonstrated  how  an 
143     SMS-based mobile application can be integrated with eHealth, enabling in- 
144    fluenza pandemic surveillance in developing countries as a possible eHealth 
145 facility for the identification and monitoring of possible pandemic strains 
146 In  [15],  authors  have  discussed  the  development  of  a  compact, user- 
147     friendly,  and  cost-effective  point-of-care  (POC) diagnostic system. They 
6  
 
 
 
 
148     demonstrated  a  simple,  user-friendly,  and  inexpensive  Internet  of Things 
149     (IoT) enabled system based on a miniaturized polymerase chain reaction 
150      device.  The resulting data generated from the device is automatically  trans- 
151     ferred to an android based smartphone via a Bluetooth interface and then 
152     transmitted wirelessly to a global network, making the test results immedi- 
153     ately accessible anywhere in the world.  In [5], authors have discussed  about 
154      using an urban intelligence as a resource that analyses knowledge at the city 
155     level using data science approaches and discusses its role in the response to 
156     pandemics. In [23], authors have reviewed the empirical uses of communica- 
157    tion technology in humanitarian and pandemic response, and in particular 
158     during the 2014 Ebola response, to suggest a three-part conceptual model 
159 for the new informatics of pandemic response. 
 
160 3. PROPOSED STRATEGIC FRAMEWORK FOR MANAGING 
161 GLOBAL PANDEMICS 
162 Pandemics may have many catastrophic implications, such as loss of pro- 
163     ductive workforce and social chaos.  Countries with poor sanitary conditions 
164     and limited or scarce resources for encountering and defeating such  diseases 
165       can  be  severely  affected,  if  not  managed  well  [25].    Moreover,  due  to the 
166      rapidly growing international travel and trade of goods speeds up the  spread 
167   of a disease outbreak, making it very easy to turn them into pandemics within 
168   a short time. This requires tight international cooperation and extending na- 
169 tional response capacities to effectively manage pandemics. 
170 The Internet and related technologies provide a new medium for the dis- 
171      semination of information and provide new ways for institutions, health pro- 
172     fessionals, and health care providers to interact and collaborate [1].  ICT 
173     plays a prominent role in humanitarian operations, and specifically, these 
174      groundbreaking solutions are convincing and have  attracted much  attention 
175      worldwide in response to international pandemics.  After having  introduced 
176      how ICT based technologies and related disruptive innovations in healthcare 
177      involve in pandemic management through the state of the art review, we will 
178  now present our strategic framework for effective pandemic management. We 
179     have identified that the following key components needed to be included and 
180     initiated in an effective ICT strategy and it should be supported and em- 
181      powered by national and international level stakeholders such as government 
182     authorities , international authorities and health service providers as well as 
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183 the general public for withstanding against global pandemics as shown in 
184 Figure 1. 
 
 
Figure 1: Four phased ICT Strategy. 
 
185 Based on the Figure 1 we can dissect and discuss the four key components 
186 of proposed ICT strategic framework as follows. 
 
187 3.1. Education and training 
188 Owing to the rapid advancement of technology such as Web 2.0 and be- 
189     yond,  cloud computing,  smart mobile devices,  people can easily seek, con- 
190      nect, learn  interact with others in a very short time in this  globalized digital 
191     age[30].  This ensures the accessibility and availability of education to all 
192     without  frontiers. Health  education  creates  awareness  among  the  general 
193     public regarding communicable diseases, health status, prevention measures, 
194     ailments, and various current diagnostic procedures in the context of health 
195 care. 
196 By having a thorough knowledge about deadly disease outbreak before it 
197     spawns, the general public can take precautions themselves such as wearing 
198  masks and keep social distancing to protect from influenza pandemics. On the 
199      other hand, healthcare workers are aware of the precautionary measures  that 
200    they should take since they are the ones who interact with at-risk patients 
201     most.  In addition, mHelath linked mobile applications, augmented reality- 
202     based simulations can be used to train health workers in the field and the 
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203 general public, so people are well prepared and trained in advance, and they 
204 are well aware of how to survive during the pandemic. 
 
205 3.2. Healthcare management 
206 ICT allows the hospital management and authorities to successfully di- 
207     rect the hospitals under any circumstances.  It helps authorities to resolve 
208     the difficulties that hospitals face, during a pandemic as discussed on the 
209 following. 
210 1. Rapid response from health-care organizations and officials is expected 
211    during the time of a pandemic and it involves their active participation in 
212     pandemic surveillance and medical practice.  This surveillance and control 
213      include case reporting to the local health department or authorities, obtain- 
214    ing and supplying patient details for epidemiological investigations, collecting 
215      any health alerts provided by health authorities, and disseminating this in- 
216 formation to the general public [1,12]. 
217 2. Medical capacity and resources would be considerably challenged dur- 
218      ing the time of a pandemic.  Most challenges are based on the efficiency of 
219      documentation (e.g., retrieval, updating, and storage of clinical data). Health 
220  care providers will experience a rise in workload during a pandemic and there 
221     will be increased demands on medications and prescriptions for community 
222 members.  The use of electronic health recording systems (EHR), cloud-based 
223     electronic health record systems will contribute to efficient monitoring and 
224     sharing of health records for patients.  In an environment where healthcare 
225 services are offered at multiple locations by a variety of healthcare profession- 
226     als, patient health records must be accessible to all of them, thus deploying 
227 EHR systems would be highly beneficial [1,13]. 
228 3. The situation will get more worsen when a deadly contagious Influenza 
229     virus spawns quickly by affecting a large portion of populations, where a 
230     significant amount of medical resources and workers are needed[53]. If there 
231     are no adequate ICU facilities, medical practitioners compared to the number 
232       of patients, healthcare facilities will be significantly challenged.  In such kinds 
233     of scenarios, it is better to go for remote patient monitoring and diagnostic 
234      and doing more point-of-care diagnostic tests where we can adopt more ICT 
235 related technologies to relieve the strain on healthcare resources. 
236 Ultimately, ICT helps management and authorities to improve patient 
237      safety  and  satisfaction,  adapt  to  the  latest  technologies,  and  gain better 
238       insight about health statistics in the community under a pandemic  situation. 
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239 3.3. Healthcare research 
240 In healthcare research, ICT helps to define potential preventive steps to 
241     eliminate and reduce future disease spread.  This also saves many people’s 
242     lives by providing care in advance. Incorporating methods like data science 
243       and various methodologies for epidemic simulation, clinical decision support, 
244      and earlier identification of diseases help to identify  any  patterns,  forecast- 
245      ing about the outbreak, and providing tailored treatment plans to patients 
246     during a pandemic[33].  The conventional manual healthcare processes can 
247     be eliminated through ICT-based research, and new models can be created 
248 for successful quality care. 
 
249 3.4. Health data management 
250 For hospitals, the basic application of ICT is to store medical data elec- 
251     tronically. It conveniently helps to get the details back[4]. The data can be 
252      transmitted to the doctors for consultation using relevant ICT technologies. 
253     The patient can have in-hand medical records which can be used anywhere, 
254     at any time.  Medical ability and resources will be considerably challenged 
255     during a pandemic, as stated earlier and difficulties lie in the quality of re- 
256  porting,  the  distribution  of  relevant  information  to  the  parties  concerned, 
257     the correct analysis of patient data.  Therefore, adoption of EHR systems, 
258   cloud-based data management systems, cloud-based data analytics will create 
259     huge advantages where it will cut down the manual work and time, increase 
260 efficiency and effectiveness when facing pandemic situations[41]. 
261 Moreover, based on the transformation of a simple disease outbreak to a 
262    global pandemic, a pandemic should pass several phases chronographically. 
263     That is prevention, detection and verification, response and finally the con- 
264       tinuous  sustained  response  phase[32].   In  each  phase,  ICT  technologies can 
265 be utilized in several ways depending on the context for effective results.  Fol- 
266   lowing  Figure  2  describes  how  ICT  related  technologies  can  be adopted  for 
267 managing a pandemic chronographically[49]. 
268 As depicted in the Figure 2 based on each phase, the actions we need to 
269     take will be vary based on the context for better results. In the next section, 
270     we discuss about this each of the actions and how ICT powered technologies 
271      can be used for better  results. 
 
272      3.5.  Public  health surveillance 
273 Public health surveillance is fundamental to the disease prevention pro- 
274       cess and is the process of continuous,  systematic collection,  review,  and  eval- 
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Figure 2: Employment of Context based ICT Technologies during a Pandemic. 
 
275     uation of health data to identify and track a health incident.  Surveillance 
276     data are used both to evaluate the need for intervention in the field of pub- 
277     lic  health  and  to  assess program effectiveness. Public  health  monitoring 
278     is known as an early warning system, a rudimentary indicator of irregular 
279      forms of disease emerging [13].  During the time of the pandemic, rapid re- 
280      sponse from healthcare organizations and authorities is required.  It calls for 
281      their active participation in pandemic monitoring and medical practice. Such 
282     monitoring and control require case reporting to local health departments or 
283        authorities,  accessing  and  providing  patient  information  for epidemiological 
284      investigations,  capturing any  health warnings issued by  health  authorities, 
285 and disseminating this information to the general public [1][12].  As an exam- 
286    ple of this public health surveillance drones have been used during COVID-19 
287     pandemic, to ensure quarantine compliance and to monitor whether people 
288     are equipped with protective gear such as face masks[54].  Further incor- 
289     porating web-based real-time surveillance will help to real-time monitor of 
290     disease activities.  (e.g., Use of Google Trends, Google Flu Trends to identify 
291 seasonal influenza activity) 
 
292 3.6. Trace the origin of the outbreak 
293 ICT can be used during a pandemic to track the sources of an outbreak. 
294     A recent study by MIT researchers utilized aggregated mobile phone data 
295     to trace the spread of dengue virus in Singapore during 2013 and 2014 in 
296     granular details of short distances and periods.  In these cases, it can assist 
297     epidemiologists in their search for patient zero and it can help to classify all 
298      the individuals that have come into contact with the infected patients and 
299 thus also be infected [28]. 
11  
 
 
 
 
300 Using ICT powered technologies to dissect an outbreak With the  various 
301     and complex datasets gathered about the disease outbreak, we can effectively 
302      analyze the outbreak using data science methodologies[50].  Apart from that 
303        following  methodologies  can  be  incorporated  whilst  dissecting  an outbreak. 
304     1.  Epidemic simulation assessment of disease spread determinants 2. Partic- 
305 ipatory epidemiology using social media 
 
306 3.7. Using ICT to manage patient care 
307 Additionally, the scalability of ICT is useful for monitoring all patients at 
308     high risk to warrant quarantine but not bad enough to warrant in-hospital 
309      treatment, particularly during an influenza pandemic.  With ICT-based tech- 
310    nology adoption, patients can track their temperature and blood pressure 
311     using wearable devices and upload data to the cloud for review via their mo- 
312     bile devices.  This not only helps healthcare staff to gather more data with 
313       less time but also reduces the risk of cross-infection with patients, implying 
314     the benefits of ICT usage[51].  On the other hand, daily, check-ups for hospi- 
315     talized patients can be done remotely and it will enable diagnosing patients 
316 using remote point of care testing facilities[48]. 
 
317 3.8. Proper information dissemination and connectivity 
318 Clear communications to the general public during a pandemic are impor- 
319      tant to ensure that they are aware and advised of taking necessary measures, 
320      and that accurate information is collected.  Nowadays, most telecommunica- 
321      tions devices are user friendly and used by a huge worldwide population that 
322      has reduced the contact gap to a zero point.  Accessibility to information has 
323     now become easier with the use of ICT, and people are therefore more com- 
324     fortable when accessing healthcare[52].  Push notifications based on Smart 
325     Phones, SMS alerts are able to use the available technology to easily hit the 
326    population with updated information and, most importantly, to refresh it 
327     rapidly as the hazards shift. With the use of these resources, it is clear that 
328     we are able to reach a desperate population and make them aware of the 
329     challenges and therapies for some of these diseases. It is important to note 
330     that while technology and cell phones are becoming more prevalent world- 
331      wide the usage of smartphones in rural areas is still limited, thus adopting an 
332 SMS based information dissemination mechanism will be highly useful [24]. 
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333 3.9. Disruptive innovation 
334 Authorities especially need to encourage and fund the general public for 
335     coming up with new innovations by lessening the restrictions with policy- 
336     making organizations and government bodies, as some of the government 
337     procedures consume a lot of time to process innovations and introduce it 
338     to the market.  A novel innovations that are being tested include analyzing 
339     data from cell phone towers to track users who have been closed to the 
340      known case of the virus [24].As the time of writing this, where COVID-19 
341     has overwhelmed the entire globe we  can see that there is a clear rise among 
342     university students, researchers, innovators for inventing such ICT powered 
343     solutions for healthcare.  (e.g., IoT based point of care diagnostic systems, 
344 remote patient monitoring tools) 
 
345 3.10. Real time monitoring 
346 ICT has also been used in the continuous remote monitoring of in-home 
347      patients  with  medical  conditions  such  as  hypertension,  asthma,  and dia- 
348    betes[45]. In  hospitals,  telemetry,  the  transmission  of  measurements like 
349  heartbeat,  temperature,  blood  pressure,  and  oxygen  saturation  level  from 
350     wearables and various ingestible sensors on patients to the central monitor- 
351     ing has been used to track large numbers of patients with limited staff[36]. 
352     With the increasing advancement in communication technologies, many rev- 
353     olutionary forms of healthcare systems with body sensor networks (BSN), 
354 Wireless Sensor Networks (WSN) are used for real-time monitoring[29]. 
 
355 3.11. Compliance with medical care and constant monitoring 
356 Constant monitoring of an outbreak for any deadly disease is the most 
357         important aspect of any  healthcare support program[38].   For  instance,  H1N1 
358     is an infectious virus that affected a large volume of the population upon 
359     spread. During the 20th century alone, the spread of the H1N1 virus occurred 
360     three times, affecting 500 million people worldwide. WHO has noted that the 
361     root cause of the outbreak is the non-existence of primary H1N1 immunity 
362      in humans?  To  minimize its adverse effects, both pharmaceuticals and non- 
363      pharmaceutical strategies needed to be employed.  Effectively, ICT tools can 
364 be used to prevent and control this virus strain [12]. 
365 ICT can also be used to ensure patient compliance with the quarantine. 
366     Public health workers can keep track of which patients remained in quaran- 
367     tine and which patients infringed the quarantine.  The use of GPS-enabled 
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368 wearables would also help to monitor them and determine who else may be 
369 exposed because of the breach. 
370 In short, ICT has the potential to affect any part of the health sector. The 
371     applications of ICT in healthcare has many benefits, such as greater access 
372     to complete and reliable patient data, which gathers information to improve 
373     diagnosis,  avoid  mistakes,  and thereby save  valuable response times.  This 
374     also leads to quality care for patients.  ICT helps to streamline healthcare 
375     processes where the public health system is in an absolute mess due to nu- 
376        merous administrative deficiencies,  especially in developing  nations[43].  ICT 
377     healthcare technologies can help to streamline these activities, thus dramat- 
378    ically lowering expenses, lowering manual labour, and reducing the number 
379     of doctor visits, which ultimately leads to improved control of healthcare 
380 facilities during a crisis such as global pandemics. 
 
381 4. LIMITATIONS 
382 It is often considered that services and applications based on ICT are 
383     often considered to be costly, too risky, and distract from the primary ob- 
384       jective and purpose of health sector programs[31].  However, to some degree 
385       these  critiques  may  be true, however, there are wide range of low-cost op- 
386      tions are also available that should be adopted by hospital management and 
387     authorities. Implementation  of  an  ICT  solution  and  the  adoption  of the 
388     related technologies frequently entails a radical transition in the healthcare 
389     workplace. As a result, resistance may occur from the individual as well as or- 
390      ganizational levels, thus it requires proper planning and, providing adequate 
391 knowledge to the relevant stakeholders. 
 
392 5. CONCLUSION 
393 Today, technology changes the way we live and leads us towards a sophis- 
394      ticated technical world. It is no doubt that the emerging role of ICT powered 
395     technologies has created a huge impact on healthcare[34]. Also incorporat- 
396     ing ICT technologies helps to increase the quality of care, improves patient 
397      safety,  protects data, and decreases operational   administrative costs[37].  It 
398     is difficult to predict the expected needs of healthcare during a pandemic 
399     hence pandemic preparedness models should be adopted in advance.  Taking 
400     conventional healthcare models into account, they can endanger healthcare 
401     workers, and therefore strategies that allow social distancing are critical in 
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402     reducing the risk of exposure to health workers.  As such, innovative ICT 
403     based approaches like remote patient consultation can provide minimal ca- 
404    pability for evaluation from anywhere is very helpful to perform pre-screening 
405 and eliminate crowding at the hospitals[47]. 
406 This paper provides a comprehensive study about how effective ICT strat- 
407     egy can be used to manage healthcare services and facilities during a global 
408     pandemic.  Always we need to know that occurrence of the next pandemic 
409     is imminent and unpredictable.  We can never be certain of when or where 
410     the next pandemic will arise. Finally, we hope this research will be useful for 
411        healthcare  professionals,  researchers,  academics,  students,  and  anyone  who 
412 seeks new knowledge in the area of ICT in healthcare 
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